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(54) MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To exactly adjust the 
crystal grains of a conductive thin film, to obtain high 
coercive force with impression of a bias voltage of a 

desired specific resistance and good efficiency and to * 
enable a high-density recording by controlling the crystal 
grains to be included in the crystallization region of a 
nonmagnetic substrate having a specified heat 
resistance temp, or above and forming the conductive 
thin film reflecting in the crystal grains. 
SOLUTION: A crystallized glass substrate 1 which 
contains canasite as a main crystal, has a crystal grain 
size of 0.05„m, is precisely polished to 5&angsf in the 
surface roughness Ra of the main surface and has the 
heat resistance temp, of >400° C is formed The IOT 
conductive thin films 2 are crystallized to reflect the 
crystal grain size of the crystallized glass continuously 
at 100nm film thickness on both main surfaces and 
flanks of this substrate. The crystal grain size thereof is 
0.05„m and the surfaces maintain the surface roughness 
of 5&angst; and flatness. A raggedness control layer 3, a ground surface layer 4 consisting of a 
Cr film, a magnetic layer 5 consisting of CoPtCr film, a protective layer 6 consisting of a carbon 
film and a lubricating layer 7 consisting of a film of a liquid lubricant are successively formed 
thereon. As a result, the magnetic recording medium 10 which enables the high-density 
recording is obtd. 
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14, 0. 0 1~0. 1 wm (10-lOOnm) K+« 

; t#a* lv\ BSfi®fi@*r»«siaic-i-aa*K 

ol^TBiaufciHTfea, 

[0 0 6 7] **WSttT-t4. ig:«tt»K*, ilsffitta 
*i:K«iE;tt*»K«Sr^tf»»*!6ffiL, *ro»Si*ro 
#JK4ff«U-C»B!Sr«i-axSt. CWMSrMUffi 
lt5I8tJ:oTMt5:tii»iLV\ 

[0 0 6 8] «ttS*Rro±Sii&M« 
Ci&fS&Ktr e.4 < WSttffiiiS t»«M-6 r£*< 
r-S 5. r <o j; 5 c#att-afiniSiBAtMliScaHt 

8i^lffiS*i.a±affi«w#OT:»Ki , *ffi«MB«>* 
«ttf«rgi aaH*BitPi-ae.«Sr»««lffi 

«imittt*RK«tts-a:aife. aswiaaB^ac 
«ttjais^*»/s6t4a. 

[oo6 9] 4*. X'<v*&mvtt. &fs«Me«m 

tt»B!SrJ8)*-i-ao*s#N1!f(iffl»T?fc <0 , SmmtcW 

a«^*s. «tts*w«*Ha«!»aiK±«iasr -»« 

5 Z fcCft 9 , afi±«iat:«ttffl*!»s£**i.4v»«3f 
it*C8«)-e#*U<4l»\ 

[00701 *n«a*asfi, **«tt!ua*tt 

[0 0 7 1 ] *SSW*a-pl4, ±ffi»«tt»K4*LT 
#«t±afiCA-f7 7.mBE*rPPinUT«ttStrJB«rS 

[0 0 7 2] 4*s, *««A-ffi-ei4, «tt)S*»lS!iili- 

aia&fsi+arta'-csa. 

[0 0 7 31 *JMAtt«Ue«i#«>KB#£lc 
fctta±^*roteroigtt#t-;il!ll8Sft-f , S6*J; 0 

&*pwaw4SfflT-sa„ 

[0 0 7 4] 

[»W0S*»»1B1 (ST. !MM!iet»i-i#5MM!© 
[0 0 751 ggm 

[0 0 761 *1*, -mflitcffi&BSUESIRtteovt 

Tias-ra. 

[o o 7 7] 0 1 «. *-6H®-&iseic{ris*aE« 

»»*l££*11**$»ffi0T-;!ba. 
[00781 01 fcjjWJt 5 1. *^!tfffro«SMf£g'« 

wi 0(4, 3SS<fc7/7 7,aigi<o? = i±affiatj'«(fficji 
teWcBii *nt i Tossttr«HL2 . mflf^jg 3 . 

Tlfeg4, «ttl5, <*I«)S6, SSS7A>6>4a. 
[0 0 7 91 Sa<t#7^Bgl(4, fift%i**-C, S 
i 02#6 2. 9%, CaOiil8. 3%, NaiOJi 



(7) 



7. 6%, KzO*i8. 4%, Al!03* s 2. 0%, M 
gOj;o. 1%. F&S. 2%T-. 5£»Ai LT*-7-fr 
-i" h&^WU iSftffi^Af S*5o. 05«mTA5iiS 

[008 0] tS«Ht^?^J&Kltt. »g65m 

mj., >fi<MB0>Mn&2 0mm*. lijE£0. 65mmiO 

ftS Raiis ^v^x h n-AKfca J: ? KffiffiW® L 

[0 08 1 1 I TO^Stt#R2i±. I nz03 : 90 10 
%. SnOj: I 0%OITOi't,4:5tSME-C-*) 

9 , aw i o o n mt, eam#5^as i 

X^SfcO. 0 Burnt?, ^Wiiffifc&iBftSR a * 5 

[008 3] IftQiJfMS 3 fit. ¥«W 1 0 n m, &B 
*fl& R a # 2 0 tfy I- n-A<r>im.L1i.?f 
-®TlhZ. 20 

[0 0 8 4] ft*;, -(ow&Mrmtt, m^mmn^ 

*+-Rfc4o-0»«. $£tt»R»¥fflte;S<Si,<£. 
iaojBdc)8i"Mtt*s:waa<itij»-e*4^tf*>'j 

r •> * *S w i-/aRtt*SiK < 45. 
[0 0 8 5] TSWMli. ¥*0RI?1 5nm«3CrfiT- 

[0086] ffittS5«, ?W2 0 r m(!)CoP I 
C r «g-C*)5 0 lit, CoPtCr ©ffljftli. 30 
T-Co : P t : C r =8 4 : 1 0 : 1 6T'*S, 

[0 0 8 7] &-%®6>i, *KjligJ?l OnmOiJ-^ 

R?*4. 

[0 0 8 81 «»H7I±. spJSRREO. 8nm«/(-7 

=K y :x-5vw>» & 4 4«ff»HH»»R-e*5. 
[0 0 8 9] fcfc, £»m K«4«S£»8E#«S!ie 

[0 0 9 0] gijlfbff^wMig 
f7^ft^roffl)** ! - Hfi%S*T-. S i 03^6 2. 
9%, CaOz)Sl8. 3%, Na!0#7. 6%, Kz O to 
#8. 4%. Al20 3 **2. 0%, MgOiiO. 1%, 
F#5. 2%K45i9tMSLfc/<y^*r. 

ir**-c«wisi»iKL. +»n*smtLfc«. 

Lfc„ -ro*«m;O*£6 0 0'C-eiB3r.'i«j4fLT. 

[0 0 9 1] S6.C. 1 0 0 0-C-e2l«raffiJ#LT, # 

[0 0 9 2] S»4:fTot*tt-f r-*±ttift 

tt5¥i»S0. 0S^mWiBafl:#5^Sr». so 



SsmaiMMffiSrRftflF&WL-t, ft-S6Smm*. $.& 
S©IMPf£20mmt, i¥S0. 6Smm, «ffi*&SR 

[0 0 9 3] BtftsawtttwRiS 

JfeK. ^^-/ilA7P!t)*->K (In (OC3II7) 3) 
Slf^X7n»yK (Sn (OC3II7) .) «r*/Ht 
t=9 : l«#-«Hf, m*T^=-/Uti«f»Ufc«, 

[0094] nostfc* loowio ^rflftiM L-fc 
a. *a*-e4oo°cT-6o»ta^-^i-3cit;j; 

JrMS*.fctft.«4v< I TO#?Ett»R2*)BritLt# 

[00 9 5] 413. I TOW«*fc»RI±, ttAJftg 

ShtO. O5,mfftot. St. »?>ixfcITO!S 
SffiiWKtt, ISlOOnm, tfctSfltffittO. OlQc 

[0 0 9 6] -i-^y-O-S^^y^U >^S5SS- 

<r>Wm s mMirZ>£ 0 £KB U I T OSSttiW 2 a* 
**Slxfc^-f^-*wa«i^(B±C, ¥*5RI?i 
Onm. -W/SEffl^Raa^O^V^l-n-AroA 
1 »SJffl® 3 . Rg 1 S n m»C r TiftS 4 **** 
*Lr;„ Stv>T. SS±CWShtlTOiStt*l! 
2IC-3 0 0 Vfc>/-W T^^ffi*PiUnL.4^?iRff 2 0 
nmeCoPtCr <Co:84at%, PtlOat 
%. C r : 1 6 a t%) «8H4Ji 5 SrS*fiiftffi4 0 0 
■C. A r #?.)£ : 2 m t o r r W^SIt^SHittTT' 

[0097] Btt)g<o««7jfcaEUfctr 

2 5 0 OOeT-fcot, 
[0 0 9 8]Jlt^K. ±SBa«J:K, RJfl Onmra* 
-*V«M6, RJfO. 8nnd)^-7**D*!)i 

7 SrWikJglS LT»«SE*M(Sft:S:»t„ 
[0 0 9 9] »ffli±E-C»feji.fcg«jE»ttft=KoV' 

B g<7>CSSB&»R*l 0^(alfto4S, BS^-y Kt 

[01 ool se>ic ^?>h,r;«£«7 s -fx : j'iroi,>Ty 

ft4A>ofc. 

[0 10 1] ^«5gj2~65t>-tb«iWl~2 
Si" B <f:7i5^<73ip^S«5Sr. 0. 004 tf m 
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(ttttflll) - 0. 005„m m&M2) . 0. 0 1 
fim mt&m) , 0. l/im (3«6W4> . 0. 5» 
m (SHtMS) . lpm <*»M6) , 2. 0 „ m (Jt 

««2) c«ftS*fc-tw#l-tt}i*OTi t raw; lt 



[oio2i i T Q4m«^wa,f,e?i, tbtsattt. 



1 1-*-*-. iToi»att»K 

[0 103] 

Jj 



[01041S1, @2&0!H3*>f>i7*>5J:5C. «? 
SEttSSSrojgAJfttliS 0 . 0 0 5 ~ 1 « m<0 1 « , JfcJS 

*SJ£frf?]Jg-f5 iSHJMKrtSrtf+SSSSE 20 

[0 10 5] 6l±ff*LV>S«M**ffT**W4:aTO 

[0106] Witf. S&ft#5*»£w«:b'5K. m 

fflV'TtiVV **!. H4CJ3t'T, ttAffcfSWtWiSSS 30 
HtSaSlSS-C*. *fc. S<6SB<»**{ti"</i'^iS5< 

Sffirts «3Siai) Ki«a>-3-ciMMfci"</i'««»*e 

®T1-5!!6«ti-5 = t fcT-* *. 
[0 10 7] Sfc. Ktt@«TlcMO»JffllM«:Je*-t-5 

[0 10 8] £ t>C **«:«K*£lE»ffi;i:*ffiSO< 

[0 10 9] *fc, 8»lfflffiSSaW + ?y?n- 

4c»oTij, iHia^'afliaiipjwJBfrBrii-ti-fn, 

[0 110] 

I»9J©»*1 EUtMJ Lit* 5 J;*ui, IN 

tic. ^<0ttAttlOIMditr*«ttMI«r]nftL-Cv> 



SOt. E#t*«tt«R»»Aat«»i-Sr 

[0111] ^SttiWJewttffiKiiaiSffi^wT'. 
WSttSfKi-^^J; < ^ 7*m£rfMn tr«t4®* 
«t5;iiit*j«)t, «»-CiB^fiyK***-i-5 

[oii2] Stic. #*stt»R«¥a*as«tHt:v^ 

5. 

[0B«ss**a^3 

[Hi I *«9J«-*ffiHK«6^E»iett«fliJ** 
[02] #Stt»Kro«AttgiJt«]ftia*fflM«S-S 

■fat* a. 

[133] »SttSfKrottj6a:<tiiSatE»»E#ro«ffiA 

[04] #f«tta«»«»«s«s*-i-H-?*.a. 

[05] *«ttS«»$e,lt(iaw<B«*4:*-i-|21-?*) 
[0 6] B»JB»±fc[Hia«»gS:)B*LfclB»^i- 

0- e&5. 

[0 7] SJStt»l®*afiK>^Bt3efKLiv^li«S-« 

1- 0-e*>a„ 
[f3#»3ieH] 

1 Sffi 

2 miettnm 

3 msis^ 

4 TiSS 

s unm 
7 mm® 

1 0 BHSES%$ 



(10) #68^1 0-1 98 94 1 



[07] 

& mm 

TiB 



